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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple method for manufacturing an optical phase difference 
layer which does not necessitate aligning and stretching steps and forms the optical phase difference 
layer with a polymer film made by paste coating, the optical phase difference layer with excellent 
thermal stability and further a liquid crystal display device having the optical phase difference layer with 
a viewing angle and high contrast. 

SOLUTION: The polyimide optical phase difference thin film for the liquid crystal display device has 
optically negative uniaxial anisotropy and has an optic axis vertical or nearly vertical to the thin film 
surface. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates a phase contrast thin film and **** to the color filter which 

used it, and a liquid crystal display. 

[0002] 

[Description of the Prior Art] As for the liquid crystal display, expansion of an angle of visibility is called 
for with big-screen-izing or the expansion to a monitor application. Expansion of an angle of visibility is 
achieved by sticking the angle-of-visibility expansion film which consists of discotheque liquid crystal to 
current and the conventional TSUISUTIDO nematic method. On the other hand, VA (Vertical Alignment) 
method, the IPS (In-plane Switching) method, etc. are developed as a new liquid crystal display method 
which aimed at angle-of-visibility expansion. 

[0003] Although the wide-field-of-view angle of the angle of visibility of 1 60 degrees is acquired by 
adopting the above-mentioned method, this is an angle of visibility in the value of 10 or 5 in the contrast 
of light and darkness. Although it will be expected from now on that a liquid crystal display will be 
developed by the field of television (CRT), the contrast of CRT has about 500 high value, and there is 
almost no angle-of-visibility dependency. Therefore, implementation of the liquid crystal display for which 
the display engine performance of television is pressed is expected wide-field-of-view cornification by 
high contrast. 

[0004] Since LCD is having structure of generally pinching the liquid crystal layer of a narrow reason with 
the polarization film of two sheets, compared with CRT of a spontaneous light type [ angle of visibility / 
of a liquid crystal display (LCD) ], or a plasma display, it is for the retardation of a liquid crystal layer to 
affect transparency reinforcement. Especially, in the direction of slant, since retardation becomes large, 
the incidence linearly polarized light turns into elliptically polarized light, and by it, the optical ullage in a 
dark condition increases and it leads to a contrast fall. 

[0005] Therefore, in order to control a contrast fall in the direction of slant, it is effective to use the 
phase contrast film for compensating the retardation of a liquid crystal layer. The phase contrast film the 
film which consists of discotheque liquid crystal carried out [ the film ] biaxial extension to VA method 
again is used for angIe~of-visibility expansion of current and a TSUISUTIDO nematic method. However, 
since [ these film production is not easy for ] orientation or the extension process is indispensable, a 
process is complicated. 
[0006] 

[Problem(s) to be Solved by the Invention] Orientation and the extension process of this invention are 
unnecessary, and the phase contrast layer which was excellent in the poly membrane by paste coating at 
the production approach of the simple phase contrast layer which can form a phase contrast layer, and 
thermal stability, the wide-field-of-view angle which has this phase contrast layer further, and the liquid 
crystal display of high contrast are offered. 
[0007] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran^web_cgi_eije 



3/30/2006 



JP,2001-290023,A [DETAILED DESCRIPTION] 



Page 2 of 7 



[Means for Solving the Problem] In order to attain the above-mentioned technical problem, this invention 
consists of the following configuration. 

(1) The polyimide phase contrast thin film for liquid crystal displays whose optical axis it has negative 
uniaxial anisotropy optically and is a perpendicular or an abbreviation perpendicular to a thin film side. 

(2) Color filter characterized by using a polyimide phase contrast thin film given in (1). 

(3) The color filter given in (2) characterized by being formed when a polyimide phase contrast thin film 
applies directly on a substrate. 

(4) The color filter given in (2) characterized by forming the polyimide phase contrast thin film on the 
pixel side of a color filter. 

(5) — the liquid crystal display characterized by using the color filter of a publication for (2) - (4) — it is 

— this liquid crystal display — the time of no electrical-potential-difference impressing — a liquid 
crystal molecule — a liquid crystal cell side — receiving — an abbreviation perpendicular — orientation 

— carrying out — the time of electrical-potential-difference impression — a liquid crystal molecule — a 
liquid crystal cell side — abbreviation — the liquid crystal display characterized by being the liquid 
crystal display method rotated in the parallel direction. 

[0008] 

[Embodiment of the Invention] this invention persons found out the possible thing by the following 
approaches, as a result of considering wholeheartedly angle-of-visibility expansion of a liquid crystal 
display, namely, the thing which it has negative uniaxial anisotropy optically and an optical axis 
establishes for the macromolecule phase contrast thin film which is a perpendicular or an abbreviation 
perpendicular to a thin film side — a liquid crystal display and inside — the time of no electrical- 
potential-difference impressing — a liquid crystal molecule — a liquid crystal cell side — receiving — an 
abbreviation perpendicular — orientation — carrying out — the time of electrical-potential-difference 
impression — a liquid crystal molecule — a liquid crystal cell side — abbreviation — it found out that 
remarkable angle-of-visibility expansion could be aimed at in the liquid crystal display method which 
carries out orientation in the parallel direction. When this macromolecule phase contrast thin film 
consists of a polyimide poly membrane especially, the good expansion effectiveness is accepted. In 
addition, a phase contrast thin film here is an optical thin film with the rate of a birefringence, and it has 
the function to adjust the phase contrast of a liquid crystal cell. A gestalt may be a film with self-hold 
nature, and may be formed as a phase contrast layer on a substrate. 

[0009] Since it is easy to carry out orientation of that a refractive index becomes large compared with a 
perpendicular direction, and the big rate of a birefringence as a molecule is shown in a principal chain 
since it has an aromatic series ring or an aromatic heterocycle in the direction of a principal chain of a 
macromolecule, and its chain in parallel with a substrate, polyimide shows the function of a phase 
contrast thin film for a refractive-index difference (rate of a birefringence as film) arising in the direction 
of thickness, and a direction parallel to a film surface. However, since the direction of orientation of a 
molecule is random within a film surface, there is no anisotropy of a refractive index in a direction parallel 
to a film surface. That is, if a x axis and the y-axis are taken to film surface inboard and the z-axis is 
perpendicularly taken to a film surface, the refractive index in each direction of the polyimide film will 
serve as nz<nx =ny. This condition is a negative rate of a birefringence optically, and an optical axis is in 
a film surface perpendicularly mostly. Since a liquid crystal molecule has a forward rate of a birefringence 
optically, the above-mentioned polyimide film is effective when compensating the rate of a birefringence 
of a liquid crystal layer. 

[0010] The ellipsomter method, the prism coupler method, etc. are preferably used for measurement of 
the rate of a birefringence of the obtained thin film. 

[001 1] By the production approach of the conventional phase contrast thin film, for example using a 
polycarbonate film, in order to set a refractive index to nz<nx = ny, biaxial extension must be carried out, 
but if the polyimide film of this invention is used, it will become producible only by applying and heat- 
treating a macromolecule paste. Moreover, rate of birefringence deltan (= nx or ny-nz) of the polyimide 
film used by this invention is as large as about 0.1, and has the features that the rate of a birefringence 
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of a liquid crystal layer can be compensated with several microns thickness with the rate of a 
birefringence of liquid crystal since it is comparable (however, a sign is reverse). Furthermore, it is the 
phase contrast thin film which was excellent also in the temperature characteristic from high thermal 
resistance peculiar to the polyimide film. 

[0012] Although the basis phase reference thin film is effective in a general liquid crystal display, since an 
optical axis is in a phase contrast thin film side perpendicularly, in a MVA (Multi-domain Vertical 
Alignment) method, a PVA (Patterned Vertical Alignment) method, etc., it is more preferably used 
especially for the means of displaying and the concrete target which have the orientation of a liquid 
crystal molecule in the almost perpendicular direction (homeotropic orientation) to a liquid crystal cell at 
the time of no electrical-potential-difference impressing also in a liquid crystal display. 
[0013] Since a basis phase reference thin film has an optical axis perpendicularly as mentioned above, 
when a screen is seen perpendicularly, there is no compensation effect, but in MVA, since the phase 
contrast of a liquid crystal layer is also zero mostly if perpendicular at the time of no electrical-potential- 
difference impressing, compensation of phase contrast is unnecessary. That is, at the time of no 
electrical-potential-difference impressing, even if it does not compensate phase contrast, a good black 
display is obtained in the state of Nor Marie Black. However, in the direction of slant, since there is 
optical leakage if this phase contrast is not compensated, since phase contrast is in a liquid crystal layer 
at the time of no electrical-potential-difference impressing, a good black display is not obtained, but it 
becomes the cause of a contrast fall. Therefore, especially in a MVA method, a basis phase reference 
thin film shows effectiveness remarkable in the improvement in contrast in the direction of slant, as a 
result angle-of-visibility expansion. 

[0014] a polyimide poly membrane — for example, the thing made for acid 2 anhydride and a diamine 
compound to react in a solvent generally — after compounding the polyamic acid as a precursor, it is 
formed by forming heating ring closure imide. 

[0015] In composition of the polyamic acid in this invention, as tetracarboxylic dianhydride, for example 
As a concrete example in the case of using the thing of an aromatic series system, 3, 3\ 4, 4'- 
benzophenone tetracarboxylic dianhydride, Pyromellitic acid 2 anhydride, 3, 4 and 9, 10-perylene 
tetracarboxylic dianhydride, 3, 3', 4 f 4-diphenylsulfone tetracarboxylic dianhydride, 4, a 4-oxy-JIFUTARU 
acid anhydride, 3, 3', 4, 4'-biphenyl tetracarboxylic dianhydride, 1, 2, 5, 6-naphthalene tetracarboxylic 
dianhydride, 3, 3\ 4, 4 -PARATA phenyl tetracarboxylic dianhydride, 3, 3', and 4 and 4 — ' - meta- 
terphenyl tetracarboxylic dianhydride is mentioned. 

[0016] moreover, for composition of the polyamic acid in this invention As a concrete example in the 
case of using the thing of an aromatic series system as diamine, 4 4 , -diamino diphenyl ether, 3, 4- 
diamino diphenyl ether, 4, 4'-diamino diphenylmethane, 3, 3'-diamino diphenylmethane, 4, 4'- 
diaminodiphenyl sulfone, 3, 3'-diaminodiphenyl sulfone, 4 f 4'-diamino diphenyl sulfide, m- 
phenylenediamine, p-phenylene diamine, 2, 4-diaminotoluene, 2, 5-diaminotoluene, 2, 6-diaminotoluene t a 
benzidine, 3, a 3 ? -dimethyl benzidine, 3, a 3 -dimethoxy benzidine, Ortho tolidine, 4, 4'-diamino terphenyl, 
1, 5-diamino naphthalene, 3, the 3 -dimethyl -4, 4 -diamino diphenylmethane, 4, a 4 '-bis(4-amino 
phenoxy) biphenyl, A 2 and 2-bis[4-(4-amino phenoxy) phenyl] propane, the bis[4-(4-amino phenoxy) 
phenyl] ether, a bis[4-(4-amino phenoxy) phenyl] sulfone, a bis[4-(3~amino phenoxy) phenyl] sulfone, etc. 
are mentioned. 

[0017] Moreover, as a part of diamine, if siloxane diamine is used, an adhesive property with an inorganic 
substrate can be made good, siloxane diamine — usually — 1-20-mol % in [ all ] diamine — **** for 
amounts. If there are too few amounts of siloxane diamine, the adhesive improvement effectiveness will 
not be demonstrated, but if many [ too ], thermal resistance will fall. A bis — 3-(aminopropyl) tetramethyl 
siloxane etc. is mentioned as an example of siloxane diamine, the by which this invention is not limited 
to this — diamine — one sort — or two or more sorts are used. 

[0018] As for composition of polyamic acid, it is common to carry out by mixing and making 
tetracarboxylic dianhydride and diamine react in a polar organic solvent. At this time, the polymerization 
degree of the polyamic acid obtained can be adjusted with the mixing ratio of diamine and tetracarboxylic 
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dianhydride. 

[0019] Usually, amide system polar solvents, such as a N-methyl-2-pyrrolidone, N,N-dimethylacetamide, 
and N.N-dimethylformamide, and a lactone system polar solvent can also be mixed and used as a solvent 
of polyamic acid composition. As solvents other than lactone, methyl Cellosolve, ethyl Cellosolve, methyl 
carbitol, ethyl carbitol, etc. can be mentioned other than the above-mentioned amide system polar 
solvent. Lactone says the compound of carbon numbers 3-12 by aliphatic series cyclic ester. As a 
concrete example, although beta propiolactone, gamma-butyrolactone, gamma-valerolactone, delta- 
valerolactone, gamma-caprolactone, epsilon-caprolactone, etc. are mentioned, it is not limited to these. 
In respect of the solubility of especially polyamic acid, gamma-butyrolactone is desirable. 
[0020] Polyamic acid uses as a principal component the structural unit expressed with the following 
general formula (1). 
[0021] 
[Formula 1] 

- [CO-R'-COMH-R'-NH] - (1) 
I 

( C O O H ) n 

[0022] n of a general formula (1) is the number of 0, or 1-4 here. R1 is acid component residue and R1 
shows the trivalent or tetravalent organic radical which has at least two carbon atoms. From a heat- 
resistant field, R1 contains a cyclic hydrocarbon, an aromatic series ring, or an aromatic heterocycle, and 
its trivalent or tetravalent radical of the brown coal prime factors 6-30 is desirable. Although the radical 
guided from a phenyl group, a biphenyl radical, a terphenyl radical, a naphthalene radical, a perylene 
radical, a diphenyl ether radical, a diphenyl sulfone radical, a diphenyl propane radical, a benzophenone 
radical, a biphenyl trifluoropropane radical, cyclo butyl, a cyclopentylic group, etc. is mentioned as an 
example of R1, it is not limited to these. 

[0023] Even if there is not little R2, it shows the divalent organic radical which has two carbon atoms. 
From a heat-resistant field, R2 contains a cyclic hydrocarbon, an aromatic series ring, or an aromatic 
heterocycle, and its divalent radical of the brown coal prime factors 6-30 is desirable. Although the 
radical guided from a phenyl group, a biphenyl radical, a terphenyl radical, a naphthalene radical, a 
perylene radical, a diphenyl ether radical, a diphenyl sulfone radical, a diphenyl propane radical, the 
benzophenone radical, the biphenyl trifluoropropane radical, the diphenylmethane radical, the cyclohexyl 
methane radical, etc. is mentioned as an example of R2, it is not limited to these. The polymer which uses 
as a principal component the structural unit expressed with a general formula (1) may be a copolymer 
which R1 and R2 may consist of one piece respectively among these, and consists of two or more sorts 
respectively. 

[0024] Generally, polyamic acid coating liquid performs stoving and hardening using oven or a hot plate, 
after being applied on a substrate on a substrate by a dip method, the roll coater, the spinner method, 
the die coating method, an approach with a wire bar, etc. Although heating conditions change with the 
resin to be used, a solvent, and coverage, they are usually 50-400 degrees C, and heating for 1 to 300 
minutes is desirable. 

[0025] A substrate may be the liquid crystal display substrate itself, and once it ** coating liquid to a 
base film, it may be stuck on a liquid crystal display substrate through a glue line. Generally, with a liquid 
crystal layer, although these are formed or formed in the substrate side of the opposite side, they may be 
formed inside a liquid crystal display substrate. For example, it is possible to use to apply the above- 
mentioned polyimide phase contrast layer on the field in which the color pixel was formed, and the resin 
which consists of the above-mentioned polyimide further as a varnish for each color pixels of a color 
filter, and to give a phase contrast function to each color pixel itself etc. To use it for a color pixel, it is 
required when adjusting Retardation R so that phase contrast R/lambda may become almost the same to 
the dominant wavelength lambda arranges the birefringence compensation effect in each color in each 
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color pixel, i.e., red, green, and a blue pixel. 

[0026] In this way, the spreading film of the obtained polyamic acid is heated after that, and is stiffened. 
Although they change with resin, when obtaining polyimide system resin from a precursor, as for heat- 
curing conditions, it is common to usually heat at 200-350 degrees C for 1 to 60 minutes. 
[0027] 

[Example] Polyamic acid was compounded by the one or less-example approach. That is, it is a 4 and 4- 
diamino benzanilide as a JIAN compound. 161.3g, And bis(3-aminopropyl) tetramethyl disiloxane It is 
gamma-butyrolactone of a solvent about 18.6g. 2667g, N-methyl-2-pyrrolidone It teaches with 527g. As 
acid 2 anhydride 3 3', 4 and 4-biphenyl tetracarboxylic dianhydride Phthalic anhydride after adding 439. 1g 
and making it react at 70 degrees C for 3 hours Added 2.2g, it was made to react at 70 more degrees C 
for 2 hours, and 20% of the weight of the polyamic acid solution was obtained. 

[0028] After applying the above-mentioned polyamic acid paste with a spinner so that the thickness of 
the result on a glass substrate rear face may be set to 2.0 micrometers, the polyimide thin film was 
obtained by heat-treating at desiccation and 240 more degrees C by 120 degrees C for 30 minutes for 20 
minutes. The refractive index of the polyimide thin film in this case was measured using the product "the 
prism coupler 2010" made from METORIKON. In the measurement wavelength of 539nm, it was 
nx=ny=1.781 and nz=1.679, and was deltan=0.102. Therefore, the phase contrast thin film with an optical 
axis perpendicular to a thin film which has a negative refractive-index anisotropy optically was obtained 
by the 204nm retardation. 

[0029] The production approach of a color filter of having an example 2 phase-contrast layer is shown 
below. 

In [production of Black matrix] gamma-butyrolactone (3825g) solvent Pyromellitic acid 2 anhydride (149 .. 
6g), benzophenone tetracarboxylic dianhydride (225.5g), 3 and 3'-diamino diphenyl sulfone (69.5g) f 4, 4'- 
diamino diphenyl ether (210.2g) f After making 60 degrees C (17.4g) of bis — 3-(aminopropyl) tetramethyl 
siloxanes react for 3 hours, added the maleic anhydride (2.25g), 60 more degrees C was made to react for 
1 hour, and the polyamic acid solution (15 % of the weight of polymer concentration) was obtained. [0030] 
Filtration removed the glass bead for carbon black (Mitsubishi Chemical MA- 77) 7.3g, 44.8g [ of polyamic 
acid solutions of the 15 % of the weight of the aforementioned polymer concentration ], 35g [ of N- 
methyl-2-pyrrolidones ], and 3-methyl-3-methoxy acetate 12.9g after distributed processing for 30 
minutes by 7000rpm using the homogenizer with glass bead 100g, and pigment dispersion liquid of 14 % of 
the weight of pigment concentration were obtained. The diameter of a primary particle of the used carbon 
black was 23nm. The weight ratio of the carbon black/polyimide resin at this time was 52/48. [0031] To 
57. 2g of pigment dispersion liquid, addition mixing of the 36.4g [ of N-methyl-2-pyrrolidones ] and 
SORUFITTO acetate 6.4g was carried out, and the black paste was produced. It prebaked at 130 degrees. 
C after applying this paste on an alkali-free-glass substrate, and the polyimide precursor black coloring 
film was formed. Next, the positive type photoresist was applied, stoving was carried out at 90 degrees C, 
and the photoresist coat was formed. This was exposed through the photo mask using the ultraviolet- 
rays exposure machine. It was immersed in the alkali developer after exposure, development of a 
photoresist and etching of the polyimide precursor black coloring film were performed to coincidence, and 
opening was formed. The photoresist layer which became unnecessary was exfoliated of methyl 
Cellosolve acetate after etching. The etched polyimide precursor black coloring film was heated at 290 
degrees C, heat curing was performed, it converted into polyimide, and the resin Black matrix was 
formed. 

[0032] In [production of pixel] gamma-butyrolactone, and the mixed solvent of a N-methyl-2-pyrrolidone, 
pyromellitic acid 2 anhydride (0.5-mol equivalent), benzophenone tetracarboxylic dianhydride (0.49-mol 
equivalent), 4, 4'-diamino diphenyl ether (0.95-mol equivalent), and a bis — 3-(aminopropyl) tetramethyl 
siloxane (0.05-mol equivalent) were made to react, and the polyamic acid solution (20 % of the weight of 
polymer concentration) was obtained. 

[0033] 200g of this polyamic acid solution was taken out, 186g [ of gamma-butyrolactone ] and butyl- 
cellosolve 64g was added to it, and the polyamic acid solution for pixels of 10 % of the weight of polymer 
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concentration was obtained. 

[0034] Filtration removed the glass bead for pigment red 1 77(anthraquinone red) 4g, 40g [ of gamma- 
butyrolactone ], and butyl-cellosolve 6g after distributed processing for 30 minutes by 7000rpm using the 
homogenizer with glass bead lOOg, and pigment dispersion liquid of 8 % of the weight of pigment 
concentration were obtained. 

[0035] To 30g of pigment dispersion liquid, addition mixing of the 30g of the polyamic acid solutions for 
pixels of the 10 % of the weight of the aforementioned polymer concentration was carried out, and the 
******-strike was obtained. 

[0036] It prebaked by having applied the red paste on the resin Black matrix, and the polyimide precursor 
red coloring film was formed. Using the photoresist, with the same means as the above, the red pixel 
formed, it heated at 290 degrees C, and heat curing was performed. 

[0037] Filtration removed the glass bead for pigment Green 7 (Phthalocyanine Green)3.6g, pigment yellow 
83 (benzidine yellow) 0.4g, 32g [ of gamma-butyrolactone ], and butyl-cellosolve 4g after distributed 
processing for 30 minutes by 7000rpm using the homogenizer with glass bead 1 20g, and pigment 
dispersion liquid of 10 % of the weight of pigment concentration were obtained. 

[0038] To 32g of pigment dispersion liquid, addition mixing of the 30g of the polyamic acid solutions for 
pixels of the 10 % of the weight of the aforementioned polymer concentration was carried out, and the 
green color **-strike was obtained. 

[0039] Like the time of using a ******-strike, the green pixel formed, it heated at 290 degrees C, and 
heat curing was performed. 

[0040] Filtration removed the glass bead for 60g of polyamic acid solutions for pixels of the 10 % of the 
weight of the aforementioned polymer concentration, and pigment blue 15 (copper phthalocyanine blue) 
2.8g, 30g [ of N-methyl-2-pyrrolidones ], and butyl-cellosolve 10g after distributed processing for 30 
minutes by 7000rpm using the homogenizer with glass bead 150g, and the blue color paste was obtained. 
[0041] With the same procedure as the above, the blue pixel formed, it heated at 290 degrees C, and heat 
curing was performed. Thus, the color filter was produced. Next, the polyamic acid solution was obtained 
by the same approach as an example 1 except having used p-phenylene diamine and acid 2 anhydride as 
pyromellitic acid 2 anhydride for the diamine compound. This solution was applied with the spin coat 
method on the above-mentioned color filter, and the polyimide thin film whose thickness is 1.0 microns 
was formed on the color filter. When the same polyimide thin film was formed on the glass substrate and 
the refractive index was measured using the product "the prism coupler 2010" made from METORIKON, 
in the measurement wavelength of 539nm, it was nx=ny=1.810 and nz=1.591, and was deltan=0.219. 
Therefore, the retardation was able to obtain the color filter which has the phase contrast thin film with 
an optical axis perpendicular to a thin film which has a negative refractive-index anisotropy optically by 
219nm by the above-mentioned approach. 

[0042] The polyimide phase contrast thin film of 1.3-micron thickness was obtained by the approach 
same on the background of one substrate among example 3(production and evaluation of 
electrochromatic display display device) 2 sheet indium oxide transparent electrode substrates as an 
example 1. 

[0043] then — respectively — the transparent electrode top of a substrate — FOTORISO — the 
perpendicular orientation film was prepared after forming the projection of the shape of a stripe which 
consists of polyimide by law. The cross section of a projection was trapezoidal shape and height was 
about 1.5 microns. However, when sticking two above-mentioned substrates, the stripe-like projection 
determined that it was arranged by the stripe-like location by turns [ of opposite / a stripe projection 
and by turns ]. After applying the edge of two above-mentioned electrode substrates by the sealing 
compound and sticking it, the liquid crystal of n mold was filled up with and stopped between eels, and it 
has arranged so that it may become a cross Nicol's prism about a polarizing plate before and behind a 
cel. Thus, the eel for trial liquid crystal displays (sample A) which imitated the MVA method was 
produced. The electrode spacing of a eel was made into about 5 microns with the bead spacer. Moreover, 
the eel for trial liquid crystal displays (sample B) from which not preparing a polyimide phase contrast 
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thin film only differs was produced as a comparison article. 

[0044] It was a 90-degree azimuth from [ of a projection ] the stripe, and when the applied voltage of 5 
volts (at the time of on) was compared [ of the eel side ] with the 0 volt (at the time of off)transmitted 
light intensity ratio (contrast) in the 70-degree direction of a polar angle from the normal, in Sample B, 
the improvement effectiveness of the contrast by 15 and the polyimide phase contrast thin film was 
accepted with Sample A to contrast having been 8.3. 

[0045] <BR> [Effect of the Invention] Further improvement in the angle-of-visibility property in a liquid 
crystal display and contrast is achieved with the phase contrast thin film by this configuration. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polyimide phase contrast thin film for liquid crystal displays whose optical axis it has 
negative uniaxial anisotropy optically and is a perpendicular or an abbreviation perpendicular to a thin film 
side. 

[Claim 2] The color filter characterized by using a polyimide phase contrast thin film according to claim 1 . 

[Claim 3] The color filter according to claim 2 characterized by being formed when a polyimide phase 
contrast thin film applies directly on a substrate. 

[Claim 4] The color filter according to claim 2 characterized by forming the polyimide phase contrast thin 
film on the pixel side of a color filter. 

[Claim 5] the liquid crystal display using a color filter according to claim 2 to 4 — it is — this liquid 
crystal display — the time of no electrical-potential-difference impressing — a liquid crystal molecule — 
a liquid crystal cell side — receiving — an abbreviation perpendicular — orientation — carrying out — 
the time of electrical-potential-difference impression — a liquid crystal molecule — a liquid crystal cell 
side — abbreviation — the liquid crystal display characterized by being the liquid crystal display method 
rotated in the parallel direction. 



[Translation done.] 
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